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Abstract

Research data and knowledge to evaluate the seismic performance of structural members, connections and

frames of super-high-rise buildings under long-period earthquake motions are presently not enough.

Based on these backgrounds, in order to establish the seismic safety evaluation method for steel

super-high-rise buildings against long-period earthquake motions, earthquake response analysis of model

buildings and cyclic loading tests for steel members, connections and frames were conducted. From the results

of these analyses and tests, following results were obtained.

1)

2)

3)

Multi-cyclic loading tests for steel beam, column, beam-to-column connections, etc. were performed, and
low cycle fatigue curve up to fracture of steel members was estimated. In order to verify an adequacy of
the estimated fatigue curve, multi-cycle loading test on full-scale 3-story steel building was also carried out.
Earthquake response analysis of super-high-rise steel model buildings under long-period earthquake motions
was conducted, and maximum ductility and cumulated plastic deformation ratio of members in the model
buildings were obtained. The seismic safety evaluation method for super-high-rise steel buildings utilizing
the estimated fatigue curve was also proposed.

In this research project, seismometers were installed in two existing super-high-rise steel buildings to obtain
strong motion records in the buildings. In these two buildings, strong motion data could be collected
during the 2011 off the Pacific coast of Tohoku Earthquake. From the analysis of these data, viscous
damping and natural periods of the existing upper-high-rise steel buildings were investigated.
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